A century later, the Englishman John Smythe similarly stated the need for arts and sciences of war, without explaining what he meant by either. 4 In 1616, Colonel Johann Jacobi von Wallhaussen noted, tautologically: 'The art of war is an art or science about how to wage war.' 5 The French marshal Feuquières' works, written before 1711, were described by his posthumous publishers as dealing with 'l'Art militaire', while Feuquières himself claimed to be dealing with 'la science de la guerre', which he subdivided into theory and practice. 6 In the early eighteenth century, Maurice of Saxony, Marshall of France, used both termshis 'dreams' had the art of war as their subject -but then noted that '[a]ll sciences have principles and rules; war alone has none'. 7 We find a similar muddle of terms in the Reflections on the Art of War, originally of 1797, by Georg Heinrich von Berenhorst (1733-1814) from Anhalt-Dessau who pursued his very successful military career in Prussia. Berenhorst only used the expression 'tactics' (and not 'strategy', the utility of which had apparently not yet dawned on him), which he defined as including the choice of weapons, the way of combining them; any rule, instructions and exercises for the soldier … with regard to the use of his arms, in his posture and the movement of his body … I should like to call this elementary tactics. Tactics further means: the principles according to which a century, a cohort, a company or a battalion breaks up, moves, reconfigures … according to which one deploys cohorts, battalions in the order of battle and lets them advance towards the enemy who is within a shot's or a throw's reach, or lets them retreat: all that pertains to the actual fight, all that will decide on a particular day, at a particular hour, that which the higher sciences of war and skills of army leadership aim for -higher in the sense that they are based on tactics. These higher sciences to me are the art of marching with the entire army or substantial parts thereof, to advance, to retreat … of establishing … strongholds; of choosing campsites; of using the surface of the earth Strategy is the art and science of developing and using political, economic, psychological, and military forces as necessary during peace and war, to afford the maximum support to policies, in order to increase the probabilities and favourable consequences of victory and lessen the chances of defeat [my emphasis].
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The Prussian officer and military author August Rühle von Lilienstern (1790-1847) remarked on this terminological confusion in much writing on the subject. At the time when Rühle was writing, people began to contrast a workman's skills in performing the same tasks over and over, and the creation of something unique with flair, intuition, and genius; the use of word Kunst was already moving towards the latter sense, while it was still seen, at the same time, as the opposite of Wissenschaft or science. 13 Nevertheless, what all these writers were in search of were principles and rules governing warfare that could be taught and passed on to subsequent generations. As we have already noted, two schools can be distinguished, those who defined warfare as an art, and those who emphasised the reflexive, theoretical (scientific) skills needed to underpin the practice of warfare.
Science in Warfare
The quest for a science of war can be traced back to antiquity. The first century AD Roman author Frontinus, who wrote in Latin but used the odd Greek word (such as 'strategy') when no Latin word existed, wrote about the science of war -rei militaris scientia.
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In the Middle Ages, the author(s) of the Book of the Order of Chivalry, which may have originated in the Spanish-speaking world of the thirteenth century, saw 'the order of knyghthode' as a 'scyence' that deserved to be 'wreton and redde in scoles lyke as the other scyences'. 15 Subsequently, the introduction of fire power, especially hand-held arquebuses and muskets, made drilling soldiers very important: only thus could the relatively rapid firing of these still very unwieldy personal arms be ensured. The resulting movements of lines of soldiers, with the man in the front firing and those behind him reloading and keeping out of the firing line while successively moving forward to take his place, constituted geometrical patterns, the filigree of the battlefield, as the French called it. the zig-zagging trenches constructed for sieges to approach the adversary's ramparts without making oneself vulnerable to his defensive fire; the movement of troops and their concentration in the area of the potential battlefield; and the supply lines and distances of depots to the battlefield, all these involved geometric calculations. Henry Duke of Rohan thus spoke about the 'science of the general', which consisted of the understanding and ability to apply such aspects of warfare. 16 In the age of Newton, Euler, and Boyle, military writers sought increasingly to find scientific axioms applicable to warfare, just as the former had discovered hard and fast rules governing mathematics, inanimate nature in general, or gasses in particular. Warfare was thus increasingly seen as a subject of academic study and mathematical training, and military academies opened their doors. In 1740, Bardet de Villeneuve published his 12 volumes on Military Science, in which he drew extensively on the works of the Spanish officer and diplomat Santa Cruz de Marcenado.
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Twenty years later, Paul Gédéon Joly de Maizeroy, the translator of Emperor Leo VI's Taktika, to whom we owe the introduction of the term 'stratégie' to French and thus into the Western vernacular languages, used the term 'military science' in his Essais militaires.
18
And after the Napoleonic Wars, an anonymous author, writing in Vienna, explained that 'strategy is the science of war', and it was this subject to which he devoted his three-volume study of past wars.
19
Despite heavy competition from those who insisted that warfare was only an art, not a science, the science school battled on. The Italian naval historian and Dominican priest, Alberto Guglielmotti, writing between 1856 and 1889, defined strategy as
The supreme military science which invents the way of guiding the forces on the battlefield to victory. [Strategy] is similar to dynamics which … studies the laws of movement, space, time in an abstract way, and then moves to mass, speed, impact, resistance, friction. Strategy calculates the axes and dispositions of attack from the basis to the objective; it controls the lines of communication and the withdrawal routes; it compares, in a solution given to a strategic problem, the advantages and disadvantages and resolves in concrete terms, on the terrain, the fundamental problem of the movement of forces over faster routes, in the shortest time, in order and in a timely manner to win. This applies as much to [war on] the land as at sea [my emphasis].
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Similar ideas can be found among his French contemporaries, such as General Lewal.
21
The late nineteenth century, with its exponential growth in the number and spread of new technological inventions, if anything made the scientific even more popular. In the early twentieth century, German and British authors wrote about Strategical Sciences and the Science of War.
22
Marxism-Leninism and the individuals, movements, and states inspired by it even claimed that history was a science, and consequently also saw military science as essential underpinnings of warfare. In German parlance to this day, science encompasses both 'natural sciences' and 'the sciences of the spirit', what in Britain would be called the arts and humanities. The claim that warfare has to be studied 'scientifically' thus seems to be the oldest, as well as the more modern approach.
Warfare as an Art
Yet the emphasis on the practical side of war studies also has a distinguished pedigree that came to the fore especially during the Renaissance, and is still going strong. In the early 1400s, the first modern strategist, Christine de Pizan, wrote about the 'art of war', By the seventeenth century, it was normal to be referring to the art of war, not only in Italian but also in French, English, and German. 25 What they all had in common was the quest for transmittable rules and principles which could help future practitioners of warfare. Yet Jacques François de Chastenet de Puysegur, Marshal of France, who between 1693 and 1743 wrote principles and rules on the art of war, claimed that he had previously not come across any such principles in any areas of the art of war, except in the sub-area of siegecraft.
26
At the time of the French Revolution, Georg Heinrich von Berenhorst, in trying to establish a set of rules and principles governing warfare, followed the precedent of Machiavelli and Puysegur in referring to Kriegskunst, the art of war, and for a long time this term would dominate writing in German on the subject. Behrenhorst was mainly concerned with arguing that there was a body of knowledge and insights that can be passed on to younger generations. He noted that hitherto, most cultures had mainly passed on lessons learnt empirically from experiences of previous wars and battles, rather than trying to rise above such empiricism and attempting to approach warfare from the perspective of theoretical approaches, such as those of geometry or geography. Henri Baron de Jomini, the foremost and first great analyst of Napoleonic warfare, first published his definitions on the subject in 1805 and defined strategy as the art of making war upon the map, and comprehends the whole theater of operations. Grand Tactics is the art of posting troops upon the battlefield according to the accidents of the ground, or bringing them into action, and the art of fighting upon the ground in contradistinction to planning upon a map. The American naval strategist Alfred Thayer Mahan (1840-1914), writing at the end of the nineteenth century, provided perhaps the most elaborate defence of the concept that warfare should be seen as an art. He followed Jomini in many respects, and picked up in particular on the Jominian argument about strategy as an art, not a science:
Science is sure of nothing until it is proved … it aims at absolute certainties, -dogmas, -towards which, through numerous experiments, it keeps moving. Its truths, once established, are fixed, rigid, unbending, and the relation between cause and effect are rather laws than principles; hard lines incapable of change, rather than living seeds. Science discovers and teaches truths which it has no power to change; Art, out of materials which it finds about it, creates new forms in endless variety. It is not bound down to a mechanical reproduction of similar effects, as is inanimate nature, but partakes of the freedom of the human mind in which it has its root. Art acknowledges principles and even rules; but these are not so much fetters, or bars, which compel its movements aright, as guides which warn when it is going wrong. In this living sense, the conduct of war is an art, having its spring in the mind of man, dealing with very various circumstances, admitting certain principles; but, beyond that, manifold in its manifestations, according to the genius of the artist and the temper of the materials with which he is dealing. To such an effort dogmatic prescription is unsuited; the best of rules, when applied to it, cannot be rigid, but must have that free play which distinguishes a principle from a mere rule [my emphasis].
30
Here we see the inversion of the meaning of the two terms that was creeping into the English language: increasingly, 'art' came to mean something done with instinct, intuition and talent (even genius), not by rote, reflection, or reasoning.
Other very technical definitions abounded in the later nineteenth and early twentieth centuries, such as that of the Britons Sir Edward Hamley, General J. F. Maurice, 31 his namesake General Frederick Barton Maurice, 32 and G. F. R. Henderson, who by 'strategy' understood 'the art of rightly directing the masses of troops towards the objects of the campaign'.
33
At the outset of the twentieth century, Lt. Col. Walter James wrote:
The art of war is usually divided into two parts -strategy and tactics. Strategy deals with the military considerations which determine the choice of the offensive or defensive, the selection of the country in which to fight, the objects against which the armies should be directed, and embraces the Plan of Campaign or General Idea which dominates the conduct of the operations. Broadly speaking, therefore, strategy is concerned with the movement of troops before they come into actual collision, while tactics deals with the leading of troops in battle, or when battle is imminent [ Liddell Hart's contemporary, the French admiral and Clausewitzdisciple, Raoul Castex (1878-1968) came down firmly on the 'art' side of the 'art-or-science' debate, with strategy as the 'art of the general', an art that had its own theory, however, which facilitated its learning in the absence of copious personal experiences.
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A Cold War example of the arts-science debate comes from Belgium, where the analyst of strategy, Henri Bernard, emphasised that war and conflicts are not physical experiments which can be repeated step by step and in all physical conditions -if that were the case, one could speak about a science in the modern sense of empirically based on repeatable experiments. But the conduct of war pairs material, physical forces (which are quantifiable) with moral forces, it is a 'struggle of wills', and thus has unquantifiable dimensions. The broadest use of the terms 'strategy' and 'art' were made by the British strategist Lawrence Freedman: 'strategy is the art of creating 36 In the Anglophone countries, the notion that strategy is an art still prevails over its Marxist-Leninist designation as a science.
A Science and an Art, or Strategy as one and Tactics as the Other?
Authors other than the muddle-headed, such as Jacobi von Wallhausen and Berenhorst, saw both science and art as necessary in warfare. Some tied them in with the distinction between strategy and tactics.
Those writing in German began to use the terms 'strategy' and 'tactics' much in the way of Emperor Leo VI, from about the time his work was translated into German in five volumes in 1777-1781. We thus find 'strategy' and 'tactics' used by the Prussian mathematician Heinrich von Bülow (1752-1807), who sought to bring calculable order, logic, and clarity to the art (or practice) of war. Around 1800, he wrote:
The science of military movements of two armies at war outside our range of view, or, if you prefer, out of the range of the shot of the big guns etc. is strategy. The science of the military movement in the presence of the enemy, in his full view, or, if you prefer, within the firing range of his big guns, is tactics [my emphasis].
From this he derived the not very profound rule of thumb that strategy could be divided into 'two main parts: the march and the camp'. 41 Later he used a second definition, equating 'science of war' with 'theory', and 'art of war' with its 'application'. We thus find a correlation between 'strategy' and 'science', and 'tactics' and 'art'. Similarly, writing in 1809, August Wagner divided warfare into an enduring component -pertaining especially to its purpose -which he saw as the subject of the 'science of war'; and a component constantly changing with 'the shape of weapons and encounters', which he saw as the domain of the 'art of war'. 44 To clarify matters, Rühle von Lilienstern devoted a lecture to the question of the difference between art and science, in the context of a lecture series on war that he published in 1818. 45 Honing in on the officer's need for science/reflection and understanding of the issues at hand on the one hand, and his need for the capacity for applying this through art/action/its practice, Rühle argued that neither was enough on its own, and both only made sense if they had each other: ' Any practice without theory lacks rules and is vague [unsicher] , its success lies in the hands of fortune; any theory without a possible and without an intended practice remains empty, sterile, pointless speculation.' He introduced a helpful simile: without theory/science and reflection, the practitioner would be confronted with the skill sets he was taught like an artisan with a large tool kit which was thrown at his feet in complete disarray. Only by putting it in order and by reflecting systematically and scientifically on the problem at hand would he be able to identify the tools that would be needed for the operation he planned. Rühle further argued that a survey of the history of warfare could lead to two different products: one, a narrative or description (historiography), another, a reflection on a higher level, addressing the questions whether laws had been at work, and why and for what purpose things had been done (what today one might expect to find in the social sciences). 46 At the same time, Rühle was convinced that practice nourished reflection, and that reflection would inspire action, so that to be fruitful, both would ideally have to interact; but, crucially, one could complement one's practical experience and theoretical reflection with that of others through the medium of lecture and literature. Theory was thus, for him, a distillation from experience -the essence of experience. (Rühle's metaphor evokes the process whereby a salt is distilled from its liquid solution.) This essence, this elixir, would be so strong that no lesser mind would be able to digest it, and for that reason some might reject theory as they simply could not get their heads around it. On the one hand, any theory that was not rooted in experience (i.e. in empirical knowledge), which was the mere figment of the imagination of an armchair strategist (Stubengelehrter), would easily shatter when it clashed with hard facts. It would be useless as a directive for action. On the other hand, one's understanding of one's own experience could not fail to be enriched by good theory, and would allow analysis on a higher level, and at once more insightfully. Rühle's advice was thus to approach both theory and supposed lessons drawn from one's own experiences critically, and to check theory against reality. He advised his readers to compare one's own limited experiences with those of others (and with examples recorded in literature), as exceptions exist for all rules, and chance deviations from the norm will occur, and no one person can amass sufficiently large experience to come to (what we would now call statistically relevant, large-n) conclusions. Moreover, even if 99 experiences confirm one rule, in war there is no certainty that the hundredth case will would be dominated by another. Bottom line, Rühle argued, nothing would replace the individual office's analytical skills, his good critical judgment, informed by both practical experience and by theory. Another logically coherent attempt to define the roles of science and art in warfare can be found a century later, when French General Jean Colin tackled the subject in his Transformations of War of 1911. To him, war was the object both of a science and an art. Science, he wrote, 'seeks laws, identifies and classifies facts; art chooses, combines and produces'.
There is a science of war which studies the means of action and the elements of war, analyses the events of past wars, compares them, and draws conclusions about the relations of cause and effect, sometimes succeeding in establishing general laws. Art, more or less using the results produced by science, at the moment of action chooses the procedures that seem suitable to diverse particular cases.
[Art] is the application to action of the actor's natural gifts and of assimilated knowledge. Depending on each individual instance, the latter will play a more or less important role. Creating further terminological confusion, in the late Russian Empire, General Mikhail Ivanovich Dragomirov dismissed the concept of a 'science' of war out of hand, instead endorsing the concept of a 'theory of war'.
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But the debate was by no means settled. Sir Julian Corbett (1854-1922) commented on the art-science debate:
[T]he classical strategists insist again and again on the danger of seeking from [their so-called science] what it cannot give. They even repudiate the very name of 'Science'. They prefer the older term ' Art'. They will permit no laws or rules. Such laws, they say, can only mislead in practice, for the friction to which they are subject from the incalculable human factors alone is such that the friction is stronger than the law. 51 Corbett wrote that 'the mistrust of theory' that is so characteristic of the British, arises from a misconception of what it is that theory claims to do. It does not pretend to give the power of conduct in the field; it claims no more than to increase the effective power of conduct. Its main 48 Colin, Jean (1989 [1911 practical value is that it can assist a capable man to acquire a broad outlook whereby he may be the surer his plan shall cover all the ground, and whereby he may with greater rapidity and certainty seize all the factors of a sudden situation.
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It was impossible, however, to ignore the debate. Corbett for one, like Mahan before him, emphasised the need for a common vocabulary to discuss war plans, and this needed to be produced through 'theoretical study '. 53 In Russia's communist era, Marxist-Leninist definitions continued to follow narrow definitions of strategy and tactics, adding the intermediary level of operation. They described strategy as the preparation and conduct of war in general, operations the conduct of war on a theatre level, while tactics was the organisation and conduct of battle in detail. The essence of both was the same: armed conflict. In parallel, they used the terms 'military art' referring to 'the theory and practice of preparing and conducting military operations', and 'military science' referring to 'the system of knowledge about the character and laws of war'. Strategic, operational and tactical level warfare were all part of military art, taught through military doctrine, subject to the rules identified (objectively) by military science. Strategic thinking, or 'theory' if one prefers, is nothing if not pragmatic. Strategy is a 'how to do it' study, a guide to accomplishing something and doing it efficiently. As in many other branches of politics, the question that matters in strategy is: Will the idea work? More important, will it be likely to work under the special circumstances under which it will next be tested? These circumstances are not likely to be known or knowable much in advance of the moment of testing, though the uncertainty is itself a factor to be reckoned with in one's strategic doctrine. Above all, strategic theory is a theory for action.
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From this, the Anglo-American strategist Colin S. Gray developed his term 'strategic theory' in a didactic context, defined as follows: 'Strategic theory helps educate the strategist so that he can conceive of, plan, and execute strategy by his command performance.' 57 
The Invention of the Social Sciences
It is a testimony to the genius of the Prussian philosopher-general Carl von Clausewitz (1780-1831) that he overcame this confusion of terminology and these semantic quarrels by cutting the Gordian knot. In his great On War, Clausewitz simply concluded that neither term was satisfactory, speaking out against this separation between arts and sciences: 'No matter how obvious and palpable the difference between knowledge [science] and ability [art] may be … it is still extremely difficult to separate them entirely in the individual … [I]f it is impossible to imagine a human being capable of perception but not of judgment or vice versa, it is likewise impossible to separate art and knowledge altogether.' He conceded, creation and production lie in the realm of art; science will dominate where the object is inquiry and knowledge. It follows that the term 'art of war' is more suitable than 'science of war' … But we must go on to say that strictly speaking war is neither an art nor a science … [W]ar … is part of man's social existence. War is a clash between major interests, which is resolved by bloodshed -that is the only way in which it differs from other conflicts. Rather than comparing it to art we could more accurately compare it to commerce, which is also a conflict of human interests and activities, and it is still closer to politics, which in turn may be considered as a kind of commerce on a larger scale. Politics, moreover, is the womb in which war develops … [my emphasis]. This is where we encounter the idea about the relationship between politics and war for which Clausewitz is most famous.
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One might thus argue that Clausewitz was one of the fathers of the social sciences, which sought to come out of the impasse of seeing human endeavours as either something to be studied scientifically, or as something for which only the quest for practical prescriptions made sense. In a different way, Clausewitz thus brought Rühle's dialectic between empirical knowledge and theory-based analysis to a new synthesis, thereby laying great parts of the foundations of strategic studies as we have come to know them.
